Introduction
In recent years, new technologies have created new and innovative means of interacting with customers. In particular, business-to-business organizations see the Internet as a complement to their existing networks, which diffuses at exponential rates. For example, according to Forrester Research (2000) , inter-organizational oe-commerce in North America will exceed $2.7 trillion by 2004.
In view of the substantial and rapidly growing Internet audience, several firms have quickly adopted the Internet as a means to conduct marketing communications economically and efficiently. Nonetheless, while most companies have felt compelled to establish an Internet presence, they have failed to create a Web site with substantive features and capabilities (Breitenbach and Doren, 1998) . For example, many Internet marketers take the printed corporate brochure and put it onto the screen but that technique simply does not work in this interactive multimedia environment (Monaco, 1997) . Firms need to improve the appeal of their Web sites because of the increased online competition in industrial markets. Therefore, a critical question to consider is what methods are effective in reaching the online business-to-business market. As will be seen later, inspection of the relevant literature suggests that very little is currently known about these issues. Given the lack of empirical research on site effectiveness, this study attempts to assess the effectiveness of various Web site elements on sales performance. More specifically, we examine the relationship of Web site design features and information content with sales attributed to the Internet presence of the firm.
The organization of the paper is as follows. The next section lays the groundwork by briefly reviewing the relevant literature. In the third section we provide a conceptual framework of site effectiveness and develop research hypotheses. The fourth section is concerned with empirical analysis and research findings. A concluding section summarizes the paper.
Background
The literature suggests that the Internet has provided more than just a new medium through which organizations can communicate with the public. The WWW allows bi-directional marketing and offers wider and deeper material and richer advertisement content (Ellsworth and Ellsworth, 1995) . Nevertheless, little progress has been made toward the development of frameworks regarding the use of Internet for marketing purposes, besides some case studies (Hoffman and Novak, 1996; Palmer and Griffith, 1998; Morgan, 1996) . Yet, most of these studies fail to recognize the unique properties of the Web, which may be highly synopsized into the attribute of interactivity (Morgan, 1996) , whereas very little is actually known about how to use this new technology. Some researchers contend that the role of this new technology in Internet marketing activities may be determined by the interaction among the firm's market offering, its marketing activities and technical characteristics (Palmer and Griffith, 1998) . Thus, optimal site design involves both marketing and technical concerns and is driven by the core market offering of an organization. Therefore both marketing and technical issues should be addressed by the Internet marketers.
Web sales performance
The most common measurement of site effectiveness is the number of visits to the site. This, however, will not completely reveal the site effectiveness, as the visitors may be just casual browsers who should not be considered as potential customers or may just have stumbled upon the site (Ghose and Dou, 1998) . Hoffman and Novak (1996) argue that, in addition to examining purely exposure measures such as click-through rates, the degree to which the visitor interacts should be also measured. They propose such measures as duration of browsing time, the depth, or number of assessed pages, and the number of repeated visits. Fortunately, there is a way to generate such information through common gateway interface (CGI) programming (Ong, 1995) .
However, the real impact of promotional content on the Web may not be accurately known because of difficulties associated with such measurement (Murphy, 1996; Dreze and Zufryden, 1997) . Although the number of pages accessed and time spent on a Web site should be expected to relate to visitors' purchase behavior, it would be desirable to use an objective function expressed directly, in terms of sales, or profitability. This could be accomplished by tracking individual purchases in addition to the aforementioned data (Dreze and Zufryden, 1997) . Thus, while sites may be judged on a number of criteria, for the purposes of our study we use the Web-based sales in order to measure performance.
Conceptual framework
In this section, we shall consider site properties and develop specific hypotheses regarding the effect of such site attributes on site performance. As noted above, firms should move beyond the brochure look and develop rich and well-organized sites (Palmer and Griffith, 1998) . It remains to be seen, however, how site capabilities might determine performance and which of them are particularly effective.
Interactivity of the Web site interface
Interactivity of the site relates to the optimization of hypermedia attributes by providing custom-made solutions, allowing users to customize preferences, and enabling the organization to provide solutions to users who have provided personal information (Muylle et al., 1999) . It is now technically feasible to offer interactive functions to customers who might otherwise require the assistance of staff.
The Internet may change the way firms interact with their customers and thus the way they initiate, develop and terminate relationships with them (Blattberg and Deighton, 1991) . Some authors view the Net as a means of tying the customers to the company through the development of detailed customer databases and the use of relationship marketing techniques (Shani and Chalasani, 1992; Kara and Kaynak, 1997) . In particular, Berthon et al. (1996) have suggested that the level of interactivity in a Web site might be critical in getting surfers involved in the marketing communication process. It would thus seem desirable to explore whether interactivity plays any significant role in affecting the overall quality of business-to-business organizations' Web sites.
Specifically, interactivity may be discriminated into two facets, i.e. memory storage and organizational response to individual needs and preferences. The role of the Internet in this process lies in identifying the address of a customer, initiating the dialogue, maintaining the dialogue and storing data on customer behavior, which can be used to customize marketing strategies. First, the customer databases that may be built via the Internet constitute the memory of the customer relationship ± a record of every message and response between the firm and each address (Blattberg and Deighton, 1991) . By adding artificial intelligence the system can design new messages, and even product offerings, at the individual level, to reflect everything learned from past interactions. However, the impact of Web-database management upon industrial sales has not yet been empirically tested. We hypothesize that:
H1: Memory storage of industrial buyers' characteristics and buying behavior, as expressed by keeping customer databases and ability of customers to have access to them, will be related to higher industrial sales performed through the Internet.
The second facet of interactivity, i.e. organizational response through customized offerings, may be equally supported by the two-way interaction between Web site and the visitor. The Internet enables demassification, a term meaning the degree to which a specific message can be conveyed to each individual belonging to a large audience (Rogers, 1991 (Dreze and Zufryden, 1997) . Establishment of customer user groups is another way of increasing organizational responsiveness at a unit of one. These newsgroups are many-to-many communication tools, which personify virtual forums where users can exchange ideas. Customers can share their experience with others and also ask questions which may be answered by others. According to Berthon et al. (1996) , user groups may build a community atmosphere in the site, which in turn may make the site a satisfying and adaptive marketplace. Such forums would stimulate a feeling of belongingness for users, which, in turn, would solidify their affiliation with company (Breitenbach and Doren, 1998) . Thus, Web sites should facilitate customers to join affiliated to the company online customer clubs, in order to exchange information and share stories. In conclusion, it would be interesting to examine the direct relationship between Web site interactive response element and sales performance. Stated formally, H2. Organizational response achieved through the Web site's interactivity, as expressed by interactive elements, i.e. the Web site's interactive program resulting in customized company offerings, and online club membership and forums, will be related to higher industrial sales performed through the Internet.
Navigability
Navigation refers to the hypertext connection of the multimedia content and determines ease of information retrieval and site well-organization (Bornman and Solms, 1993) . Evans and King (1999) suggest that organized, easy-to-navigate pages should be a primary consideration of good Web site design. More precisely, navigability and accessibility are related to information search costs. Hoque and Lohse (1999) argue that subtle changes in the user interface design influence information search costs, thus they should be considered by Web designers in order to create more effective Web sites. The use of search engines, site maps and indices provides the ability to link pages throughout the Web site and to hyperlink to related information, which enhances the ability of Web site users to navigate the page and identify information quickly. Stated formally: H3. Navigability of the Web site, determined by such facilities as a site index which would be always in display, a search engine, a site map and personal contact possibilities, will be related to higher industrial sales achieved through the Internet.
Multimedia design
The Internet offers capabilities similar to those of newspapers (i.e. text and graphics), radio (i.e. audio) and TV (i.e. video), all in one concise package (Breitenbach and Doren, 1998) . Thus, the Internet has hybrid characteristics that combine those of the print, broadcast, outdoor and direct response media. Moreover, Dreze and Zufryden (1997) have found that use of frames contributes to the explanation of number of pages accessed, which coincides with prior beliefs that frames should promote the viewing of more pages by more effectively providing links to them. Advancements in graphics technology allow more creativity on the Web, with developments such as animated ads and banners on screen. New inventions in Web technology today such as the so-called Quick Time movies and xlivescreen may allow multimedia techniques to make much more sophisticated and integrated presentations in the form of video, sound, music, graphics and text. This enhanced capability not only makes visitors' experiences more fun and stimulating (Spalter, 1996) but also gives visitors the flexibility to activate only a needed part of the presentation (Ghose and Dou, 1998 ). An example is the presence of banners, which are clickable links to a specific advertisement in a company's homepage and are usually based on creative graphics animation. Ghose and Dou (1998) state that site attractiveness would increase with interactive functions ± the term used to describe Web multimedia applications. Based on media richness theory, they contend that the multimedia interactive format should provide more capabilities than text, sales brochures and catalogues.
However, Hoque and Lohse (1999) argued that different ways of presenting information alter information search costs. Indeed, the new media are not frictionless. Some information search tasks take longer online, while others are shorter, depending on how the Web is designed. Unfortunately, there is no objective technique for measuring information search in the context of site design. Both speed and effectiveness are impaired when information is provided using video or audio, as compared to other subtle interfaces such as animation, text or graphics. Information search in audio or video takes more effort than searching in text or graphics. The additional effort is attributed to more waiting time to load an audio, or video clip. Notwithstanding, system response time is widely acknowledged as one of the major sources of frustration, annoyance, impatience and stress during human-computer interaction (Kuhman et al., 1987; Ducoffe, 1996) . Indeed, it has been suggested that there should be significant correlation between Web site download speed and Web user satisfaction (Muylle et al., 1999) . Jayawardhena and Foley (2000) identify a couple of additional disadvantages in program downloading (e.g. an audio-video application), which may be synopsized as risk of importing unwanted components, like viruses, as well as unwillingness to sacrifice hard disk space. Moreover, the value of audio-visuals depends on the target market, the product offering, and the target's equipment, as video and audio hardware, may not be resident in a user's PC (Evans and King, 1999) . In this sense, graphics may be more effective than audio and video, since photos, diagrams and illustrations are sought by more users (Dreze and Zufryden, 1997) .
In conclusion, designers of commercial sites face a myriad of decisions about how best to organize and present product information, often without knowing how their design may influence information search costs and subsequent buyer behavior. However, the direct relationship between site design characteristics and sales have not yet been empirically tested. We hypothesize that:
H4. The use of multimedia, i.e. use of frames, animation, banners and audiovideo elements that are built in an organizational Web site will be related to higher industrial sales achieved through the Internet.
Marketing communication content
Communication is a key aspect of successful marketing through the Internet as it may enable a firm to achieve a competitive advantage in the marketplace (Berthon et al., 1996) . Business-to-business Internet marketing communications should heavily stress the company identity and interpersonal customer communication (Karayanni, 2001 ). Thus, we focus on communication activities that may influence both the company image and the customer interaction, i.e. on company, and customer related information exchange, respectively.
Company-related information
Drawing on the pertinent literature we elicit that there is a risk associated with using the WWW as a marketing channel (Gelormine, 1995) . Defining and illustrating the company's identity reinforces buyers' trust in the company, acting as the counterbalance of risk. Indeed, buyers are more likely to buy products from a company they know and with which they can identify (Breitenbach and Doren, 1998) . Companies have the opportunity to present the history and the fundamental culture of their organization online. Information concerning corporate financial health, employees' profile and affiliation ties with other vigorous organizations, may act as a control mechanism which may guarantee stability in future business transactions. Public relations may also contribute to building the corporate image. For example, users may be more inclined to purchase products and services from socially responsible companies. Thus, companies could make users aware of any charitable activities, community efforts, and environmental projects, in which the company is involved. Companies could also provide some support products and services for free. Support products are those products or services that enhance or complement another offering of the company. In particular, links to unbiased news and reviews of company offerings are useful, especially for purchases with high buyer involvement. For example, Federal Express allows users to track packages to ensure their arrival. The more complimentary products a firm can offer, the more industrial buyers will value their original purchase as well as the site (Breitenbach and Doren, 1998) . Finally, a site may provide added value services such as instant calculation of required monthly payment for a product, online contests, electronic postcard delivery, and information of general interest (e.g. the weather or stock exchange rates). We thus postulate that:
H5. Company-related information provided on the Web site which aims at building the corporate image, will be related to higher industrial sales achieved through the Internet. participation and feedback easier (Lovelock, 1991) . Primarily, the WWW has been regarded as a means by which the buyer can pull information (Young, 1996) . Customer support and communications can be achieved via e-mail and associated file transfer activities (FTP) and WWW pages. For example, answering frequently asked questions (FAQ) from customers and prospects cuts down the amount of staff time spent on answering inquiries. This type of support offers some advantages over the telephone or fax. Not only may companies find it a cheap, quick and logistically efficient way to provide customer support, but also firms are often able to use the WWW to coordinate users to help each other (Morgan, 1996) . The e-mail and the WWW are also effective for the dissemination of timesensitive information, such as product catalogues, product fact sheets, press releases, speeches, research findings, company newsletters, etc. Moreover, the Internet allows companies to carry out some marketing research functions such as customer surveys, product and service perception surveys, advertising effectiveness surveys and some experimental niche activities such as limited testing of new products and services. A few sites enable an online feedback form. On this form, visitors can comment on anything related to the company, either product related, or company related. Berthon et al. (1996) discussed the merits of such functions. This function provides a way of establishing a dialogue between site visitors and the firm. Visitors can express their opinions on a company's new product. Companies can invite and encourage customers and potential customers to join in a dialogue using e-mail, and can start or participate in newsgroups about their products, industry and applications (Morgan, 1996) . In this manner, customers are likely to feel that the firm values their opinions and their perceptions might therefore be positively enhanced. Thus, Breitenbach and Doren (1998) urge companies to design sites that allow users to offer comments, suggestions and complaints via e-mail.
Customer-related information exchange
In conclusion, greater involvement of customers in information processing through submitting opinions and complaints to the firm would result in greater buyer control, leading to increased sales. Thus, we hypothesize that:
H6. Customer-related information exchange available through the Web site will be related to higher industrial sales achieved through the Internet.
Methodology

Sampling and empirical analysis
As noted above, the principal aim of the present study is to assess the effectiveness of business-to-business Web sites and, in particular, the impact of the Web site's characteristics on industrial Internet sales. Toward that end, the research study involved a two-stage data collection procedure, i.e. an e-mail survey for assessing Web sales effectiveness and on-line observation for examining Web site technical characteristics and communication content.
First, we conducted the e-mail survey, following the guidelines suggested by Avlonitis and Karayanni (2000) . Specifically, a random sample of 700 US and European business-to-business companies was drawn from the Yahoo! directory of the WWW (http://www.yahoo.com/Business and Economy/Companies/Industrial_Supplies) which was used as the sampling frame. First, a prenotification e-mail was sent, which was answered appropriately by 320 companies, accounting for a 45.7 percent of the initial random sample. Within the next two months, two waves of e-mailed questionnaires followed, accompanied by a cover letter that was personally addressed (i.e. not a multiplerecipient letter) to the senior marketing director of each one of the 320 companies. The short research instrument comprised only two sets of questions: 1 demographic characteristics (i.e. size, type of industry and years of Web presence); and 2 percentage of total sales attributed to the Web presence.
In total, 112 companies responded, producing a total response rate of 35 percent, which compares favorably with response rates of similar e-mail surveys (Avlonitis and Karayanni, 2000) . In order to examine the possible presence of non-response bias, the sample was divided into groups of early (first wave) and late (second wave) respondents. The late respondents imitated the nonrespondents, whereas the early respondents simulated the respondents in the sample (Armstrong and Overton, 1977) . Then, t-test analysis was performed on the variablè`p ercentage of sales attributed to the Web'', using the demographic characteristics as independent variables, in order to examine any differences in these measures between early and late respondents. No meaningful differences were identified, which gave us the base to ascertain that the sample was homogeneous. As a result, response bias seemed to present no problem in the study.
[ 109 ] Access on the Internet was through a cable modem running conservatively at 300 to 500 Kbps. Web browsing was undertaken using the latest popular browser versions, Netscape Communicator 4.6 and Internet Explorer 5. Sites that were unusually slow or did not load were double-checked at another day.
Given the lack of previous studies on the importance of both site characteristics and marketing communication content in Internet marketing, the examined variables were considered in a rather exploratory fashion. To avoid subjectivity, all attributes relate to objective Web site features, whose presence can be assessed with minimal, if any, ambiguity. The distribution of the examined diverse site aspects over the sample units, indicating presence or absence, is presented in Table I .
The site characteristics fall in three categories of respective variables. The first group of site attributes is concerned with the interactive capabilities of the Web site. The second group of site characteristics deals with ease of navigation, whereas, the third category of site attributes concerns multimedia design of the site, such as audiovisional capabilities and fast downloading multimedia. The marketing communication content falls in two more categories of respective variables. Thus, the fourth category pertains to corporate information provision, whilst the fifth category concerns information exchange between the firm and the customer. Table I demonstrates that presence frequencies vary considerably over different characteristics, suggesting heterogeneous integration of the examined capabilities into the sites. Therefore, such attributes may, at least in principle, provide differentiating dimensions to the Internet presence of the firm. It remains to be seen, however, if site capabilities affect the sales performance of the firm.
Factor analysis
In order to obtain a structural model of implementable dimensions, application of data reduction methods is necessary. The five categories of 26 variables are factoranalyzed and factor scores are extracted by the principal components method. Following standard practice, we select factors with eigenvalues greater than unity for further analysis. Factor analysis results are presented in Table II . For expositional clarity, insignificant variable coefficients (< 0.50) are not reported.
Specifically, the performed factor analysis produced: 1 two dimensions for interactivity, which may be labeled as``memory storage'' (databases building) (FR1) and`o rganizational responsiveness'' (i.e. customized offerings and online club membership) (FR2); 2 one unidimensional construct for navigability (FR3); 3 two dimensions for the multimedia design, which may be labeled as`a udiovisional multimedia'' (FR4) and`f ast downloading multimedia'' (i.e. frames, animation and banners) (FR5); 4 two dimensions for company-related information items, which may be labeled as``corporate information provided to the shareholders'' (FR6) and``image-building corporate information'' (FR7); and 5 two dimensions for the customer-related information, i.e.``customer information provision'' (FR8) and``customer information collection'' (FR9).
Econometric analysis and findings
The preceding factor analysis has reduced the dimensionality of the data to a level at which statistical modeling of structural relationships can be conducted. We may now proceed to test hypotheses H1-H6, considering the impact of Web site capabilities on company sales arising from the Internet.
To that end, we regressed the dependent variable``percentage of sales attributed to the Web'' against the nine variables that were produced by the aforementioned factor analysis. The dependent variable contained zero values due to companies lacking online sales capabilities or interorganizational transactions, implying the occurrence of zeros with non-zero probability, which cannot be accomodated by standard regression models, based on standard distributions. In such cases, the Tobit or censored regression model seems to be more appropriate in bundling composite distributions, containing a discrete part for zero and a continuous part for non-zero observations, as is well established in modern econometrics (Maddala, 1983) , which led us to use it for our regression analysis. support in a subset of the hypotheses of the study.
More specifically, H1 was not supported, since interactivity resulting in memory storage of customer data was found to be unrelated to Web sales performance. On the contrary, organizational response was highly related to Web sales, thus placing evidence on H2. It appears that the mere collection of customer data may not lead to enhanced sales performance. Rather, it is the implementation of gathered customer data into customised organizational offerings that may increase the effectiveness of the Web sites.
H3 was not supported, since the navigation aids of the site (FR3) appear insignificant, perhaps because such features are crucial only for inexperienced visitors, which might be important in the consumer business (Farquhar and Balfour, 1998) .
H4, was marginally supported. Specifically, audiovisional multimedia (FR4) was insignificant, suggesting that audiovisual capabilities might not be an important factor in interorganizational Internet marketing. This finding, however, is rather intuitive since the industrial buying process is less, if anything at all, sensitive to such excitement generating features. This is also reflected in the modest presence of audiovisual capabilities, which are found in only 8 percent of the sites (see Table I ). However, fast downloading multimedia (FR5) were marginally related to Web sales, thus supporting H4.
Regarding H5, this was highly supported by our findings, since both FR6 and FR7, reflecting company information provided to shareholders and image-building corporate information, respectively, are positive and significant.
Finally, H6 was partially supported by the results. Specifically, variable FR8, concerning provision of information to the customers, such as promotion C om pan y info rm atio n C om pan y h istory C 1 86 .6 1 3.4 P ub lic rela tion s m a terial C 2 44 .6 5 5.4 F inanc ial statu s of the firm C 3 23 .2 7 6.8 C om pan y n ew s and p lans C 4 70 .5 2 9.5 A dded value services of the firm C 5 54 .5 4 5.5 E m p loyee pro files and C Vs C 6 16 .1 8 3.9
C ustom er inform a tion exc hanges C ollec tion of c ustom er view s and c ritique s E1 33 .9 6 6.1 S tru ctured on lin e surveys E2 8 . announcements and adaptive information queries, was insignificant. In light of the present empirical evidence, such site features fail to affect Internet sales performance in a significant and systematic fashion. Inversely, FR9 concerning collection of customer information, such as customer views and on-line surveys, appears to be associated with highly effective sites.
Conclusions and implications
The literature on site design and capabilities is expanding but still lacking in empirical work. This study attempted to shed some light on these issues, by empirically testing a number of hypotheses regarding the relationship of specific site characteristics and marketing communication elements with sales attributed to the Internet. Among various site characteristics we selected interactivity, navigability and multimedia elements to be used as independent variables. As marketing communication elements we selected company-related information and customerrelated information exchanges. The explanatory power of the aforementioned variables on Internet sales were examined through censored regression analysis based on maximum likelihood estimation. The research findings provided support for a subset of the study's hypotheses, resulting in a number of fruitful conclusions and implications for both academics and practitioners.
First, as far as the Web site's interactivity is concerned, we found that memory storage was unrelated, whereas its counterpart, i.e. organizational responsiveness, was related to site effectiveness. It appears that mere database memory storage of industrial customer characteristics and purchasing behavior does not affect sales. Rather, it is the exploitation of information stored in databases, through customized end-user programs and club memberships, that may enhance the Web site's performance. A profound explanation may be that interactive programs, enabling customized end-user Web site applications, reduce information search costs, thus influencing industrial buyer behavior. At the same time, the aforementioned positive relationship of interactivity responsiveness with Internet sales provides evidence that, apart from business relationships, the Internet many-tomany communication model may also influence actual business performance (i.e. sales). The above results seem to advocate for an Internet many-to-many marketing model, vis-a Á -vis the traditional one-to-many marketing model, which introduces new dynamics to industrial marketing.
In regard to multimedia design characteristics, we found that sophisticated multimedia, comprising audio and video elements, failed to explain cross-sectional variability of the dependent variable, which is consistent with prior evidence supporting that complex, high downloading-time sites may restrain the site's visits and buying behavior. Inversely, fast downloading multimedia (i.e. frames, animation and banners) appear to be more effective, resulting in increased site performance.
Navigability was found to be insignificant, which implies that industrial buyers are rather conscious and skilled information seekers. Thus, although site organization may be an important property, it does not appear to be a determinant of site performance, at least in inter-organizational transactions.
As far as the marketing communications are concerned, both company-related information variables were found to have high explanatory powers on Web sales. Indeed, provision of favorable companyrelated information promotes the corporate identity and positioning in the market. The empirical findings stress the critical importance of promoting corporate identity which elevates trust among interacting organizations, acting as the counterbalance to the high flux and anarchy prevailing on the Internet. Increased trust, in turn, favorably affects transaction costs of product and financial exchanges and cooperation, thus resulting in increased sales.
Finally, between the two dimensions of customer-related information exchange, i.e. information provision and collection, only the later appears to be an important determinant of site performance. The positive relationship of customer information collection with Internet sales may be attributed to two reasons. First, information gathering from customers may facilitate implementation of marketing orientation and identification of customer satisfaction, which are highly related to business performance. In addition, it may result in increased customer involvement, leaning information control towards the customer, which reduces perceived risk of making transactions over the Internet. As the results of this study suggest, the reverse direction of marketing communication flow, that is, from the target audience (the customer) to the firm should be considered an important property of Internet marketing.
Limitations
A word of caution, however, might be in order. The present findings are mainly exploratory and it would be inappropriate to generalize too far from a single study. In particular, the direction of the structural relationships cannot be applied crudely to all situations. For example, it might well be the case that some firms with great Internet success are encouraged to invest more on Internet marketing and exhibit sites that are better designed and integrated. In such cases, Internet success may determine, at least in part, site capabilities, rather than vice-versa. As is always the case in social sciences, the definition of causal directions requires experimental manipulation of the datagenerating processes, and might not be feasible in the light of observational data.
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